Introduction: Cause-specific mortality statistics is a valuable source for the identification of risk factors for poor public health. Content: Since 1875, the National Board of Health has maintained the register covering all deaths among citizens dying in Denmark, and since 1970 has computerised individual records. Validity and coverage: Classification of cause(s) of deaths is done in accordance to WHO's rules, since 1994 by ICD-10 codes. A change in coding practices and a low autopsy rate might influence the continuity and validity in cause-specific mortality. Conclusion: The longstanding national registration of causes of death is essential for much research. The quality of the register on causes of death relies mainly upon the correctness of the physicians' notification and the coding in the National Board of Health.
Introduction
Since 1871, it has been mandatory by law to complete a death certificate in any case of death occurring in Denmark, and in 1875, the National Board of Health established registration of causes of death, which from that time onwards has been the source for annual death statistics.
Until 1970, the national cause of death statistics were based upon punched cards with data collected from the death certificates. Since then the register has been fully computerised and includes individual based data of all deaths among Danish residents dying in Denmark. Since 1983, the statistics include deaths among Greenlanders and Faroese living in Denmark and dying in Denmark, Greenland, or the Faroe Islands.
Data in the register is used for public health monitoring, analyses of outcome of medical treatment, and various research projects. The validity of cause of death registration is important for trend analyses and specific research projects; hence this presentation focuses on the classification and correct coding and registration of cause of death in the National Board of Health.
Content
The World Health Organization (WHO) has since 1948 maintained the international classification of diseases and related causes of disease. Prior to this, Danish and Scandinavian disease classifications were used in the registration of causes of death, and in the period 1941-1950, an international classification, the Bertillon nomenclature. At present, and since 1994, WHO's tenth international classification (ICD-10) is used.
Corresponding to WHO's rules, any death certificate shall state the underlying cause of death and contributory causes of death may also be stated. The annual death statistics are based solely on the underlying cause of death that is the disease or condition which started the process that lead to death, for example fractures by a fall or chronic obstructive pulmonary disease (COPD).
The conditions that directly caused the death are also to be stated by the physician on the death certificate and may be included in the statistics. In research projects, data on those contributory causes of death may be drawn from the register.
Instruction in the current principles for classification of cause(s) of death in Denmark is available in Danish on the website http://dodsattest.sst.dk/aarsager. Cause-specific mortality data are available in Danish at http://www.sst.dk/publ/Publ2009/DOKU/ nye_tal/doedsaarsagsreg_2009.pdf. The register, at present, includes the variables presented in Table I .
The National Board of Health informs that every year a number of deaths, about 200-400 (0.3-0.6% of all deaths), are not fully reported. In those cases, additional information is required from hospitals or general practitioners.
Registration of cause of death
Since the start of Danish mortality statistics, 1875, and onwards to 2007, all data have been coded centrally in the National Board of Health. Until late 1990s, the coding was performed by a limited number of specially trained coders under the supervision of the medical staff of the National Board of Health. The coding was based on the medical information on the death certificates that were sent to the National Board of Health after having been inspected by the regional medical officers. It was the coders who, in accordance to the rules by WHO, chose the underlying cause of death by their interpretation of the medical information on the death certificate. Thus, the coding was not performed by the physicians, who had completed the information when issuing the death certificate.
In order to accelerate the updating of death statistics, by 2002 new principles for coding of causes of death were introduced. It meant that scanned information could be prepared for coding of causes of death by an international standard for coding, automated classification of medical entities (ACME). It resulted, however, in a gap in the variable structure of the register. As pointed out by an international study of ICD, coding changes and discontinuities in trend-specific mortality are partly caused by changes in aggregating ill-defined causes of death with specific causes [1] . Further, the ACME ''decision tables'' that specify acceptable relations between medical conditions are not perfect [2] .
Due to temporary delay in the updating of the register 2004-2007, for a limited time period, personnel outside the National Board of Health in addition to the regular coding personnel interpreted the medical information on the death certificates and filled in the ICD codes that were transmitted to the register.
Since 2007, death certificates have been submitted by an electronic form to the National Board of Health. It is now the medical doctor, who has verified the death and issued the death certificate indicating the underlying and contributory causes of death, who also classifies these causes in accordance to ICD-10 and fills in the coded data on the electronic death certificate. The register is, thus, updated without central validation of the classification and relies entirely on the coding done by the individual physicians.
The changes in cause of death registration during the last ten years are further discussed in regard to the validity of data in the register.
Validity and coverage
The usefulness of statistics and analyses based on the cause of death register for monitoring trends in cause-specific mortality and for specific research projects depends largely of the correctness of the statement of the underlying cause of death and the possible contributory causes of death. Several factors influence the correctness and may result in significant discontinuities in trends in cause-specific mortality. Among these are incidental changes in coding rules that for example have resulted in an important increase in diabetes mortality in various European countries primarily due to prioritising of diabetes as the underlying cause of death [1] .
Changes in the reporting of causes of death on the death certificate may also be the result of the use of new diagnostic techniques as well as changes in concepts of diseases. During the last ten years, an increase in mortality rates from COPD has been observed in many countries, which may partly be due to improved diagnostics and partly to special focus on this condition. However, still misclassification is an important problem [3] .
The described, recent changes in Denmark in the registration and coding of causes of death may explain an important increase in reported mortality from psychiatric disorders from an age standardised mortality rate per 100,000 inhabitants of 18.4 in 1995 to 54.9 in 2009. Prior to the early 2000s, dementia was for example seldom used as the underlying cause of death; in 1995, the mortality rate was 12.7 compared to 37.6 in 2009, and the registered mortality rate of alcoholic psychosis increased from 4.4 to 13.0.
Another discontinuity exists in the reported mortality by uncertain or ill-defined conditions. An increase in the number of deaths, in which the underlying cause of deaths are not stated by a specific diagnosis may be the result of stricter criteria for reporting e.g. ischaemic heart disease (IHD) as discussed by Juel and Sjol [4] . In a number of cases it will be the most correct choice for the physician to state that the cause of death is ''unknown'' instead of choosing an unfounded cause. This must in particular be seen a consequence of low autopsy rates combined with little knowledge about the deceased and the circumstances leading to the death.
In Denmark, at present, the autopsy rate is below 10%. An autopsy is performed in less than 20% of deaths occurring in hospitals compared to 75% in the 1970s and is low, even in cases of sudden unexpected death occurring outside hospitals. Previous studies have estimated the impact on mortality statistics by the lack of postmortem examination in cases of sudden death of adults [5] . It was found that the reported cause of death in 30% of the cases had to be changed after an autopsy was performed, and that in 50% of cases where the underlying cause of death was coded as IHD, there was no basis for this diagnosis.
A more recent study validated acute myocardial infarction in Danish mortality statistics and found relatively high sensitivity compared to clinical records [6] . However, international studies have pointed to lack of accuracy in mortality from IHD due to discontinuity in rules for the classification of ill-defined conditions as ''unknown cause of death'' versus prioritising of IHD as the underlying cause of death. In light of these findings, it is essential to monitor regularly the accuracy of death certificates for IHD and consider necessary adjustments in analysing mortality trends [7] .
Danish mortality statistics are not regularly validated; hence, there may exist important discontinuity in the statistics that might seriously invalidate both trend analyses, surveillance of medical treatment, and specific research projects that rely on the correctness of cause-specific mortality, for example analyses of the problematic trend in the mortality of Danes [8, 9] . Similarly, identification of risk factors for public health demands high quality of causespecific deaths statistics [10] .
Most mortality research, however, analyses all-cause mortality in which possible misclassification or discontinuity in registrations of underlying cause of death has no impact on the results [11, 12] .
Conclusion
The register is essential for much research. The quality of the data on causes of death relies mainly upon the correctness of the physicians' notification and the coding in the National Board of Health. Discontinuities in coding practices may invalidate trend analyses of cause-specific mortality. Furthermore, the validity of the registration of cause(s) of death is threatened by a low and declining autopsy rate.
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